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computer produces said si 
information received from 




k image and said haptic feedback signal based at least in part on 
st computer. 

2. Yamended) A networked haptic feedback gaming system as recited in claim 1 wherein 
said first computer produces said first image and said haptic feedback signal based at least in part 
on infonnatmn received from a second computer and based at least in part on said first computer 
input, and whVein said second computer produces said second image and said haptic feedback 
signal based o\ information received from said first computer and based on said second 
computer input 

3. (amended A networked haptic feedback gaming system as recited in claim 1 wherein 
both said first computer and said second computer are network access computers which 
communicate over sai^ network using TCP/IP protocols* 

haptic feedback gaming system as recited in claim 3 wherein 
to a Uniform Resource Locator of said second computer. 



4. (amended) A 
said first computer sends 



Letworked ! 



formation 1 



6. (amended) A 
said first interface device incl 
a plurality of actuators for provi 



5. (amended) A netWorked haptic feedback gaming system as recited in claim 1 wherein 
said first interface device includes a user manipulatable object for receiving input from said user, 
said user manipulatable objecV being movable in two degrees of freedom. 

networked haptic feedback gaming system as recited in claim 5 wherein 
a local controller that communicates with said first computer, 
said tactile sensations, and at least one sensor for sensing 
positions of said user manipulatable object 

7. (amended) A networked hkrtic feedback gaming system as recited in claim 5 wherein 
said user manipulatable object is recVptive to a finger of said user for manipulating said user 
manipulatable object in said two degrees of freedom. 

8, (amended) A networked hapti\ feedback gaming system as recited in claim 6 wherein 
said haptic feedback signal includes a haptic feedback command that can be parsed by said local 
controller such that said controller can conVoI said actuators in response to said haptic feedback 
command in a control loop with said sensors J 



9. (amended) A uetworB^haptic feedback system comprising: 
first computer means cpuMed to network means; and 

second computer meam^S^pled to said network means, said second computer means 
including visual display and humtan/computer interface means, said second computer means 
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further including means for displaying an image on said visual display means, said second 
computer means further includingYneaiis for interpreting visual information and feel sensation 
information repeatedly transferred Vo said second computer means from said first computer 
means over said network means, Vpf&ting said image from said visual information, and 
associating said feel sensation inforifitti|>n with said visual iriformation, said second computer _ 
means further including means for nevWojring physical feel sensations at said human/computer 
interface means using said feel sensaHoiT information, wherein said physical feel sensations are 
produced using actuator means included in said human/computer interface means. 



Please cancel claim 10 without prejudice. 



$47 



Cr 



56 



11. (anfended) A networked haptic feedback system as recited in claim 9 wherein both 
said first compiler means and said second computer means are network access computer means 
which communicate over said network using TCP/IP protocols, 

12. (amendbd) A networked haptic feedback system as recited in claim 9 wherein said 
means for displaying an image includes means for displaying a graphical environment, wherein 
said graphical environment includes said visual information transferred from said first computer 
means to said second \omputer means. 

13. (amended) A networked haptic feedback system as recited in claim 12 wherein said 
second computer means Input comprises at least one of a position input for said human/computer 
interface device, and a button click input 

14. (amended) A nWorked haptic feedback system as recited in claim 9 wherein said 
human/computer interface means coupled to said second computer means includes a local 
controller means that comnWcates with said second computer means, a plurality of said 
actuator means for providing said physical feel sensations. 

15. (amended) A netwoifted haptic feedback system as recited in claim 14 wherein said 
second computer means sends a force feedback command to said local controller means that can 
be parsed by said local controller mfeans such that said controUer means can control said actuator 
means in response to said force feedback command in a control loop with said sensor means. 



16, (amended) A\pethod for providing haptic feedback between a first computer and a 
second computer, the firaTwmputer in communication with a first haptic feedback device 
providing computer-confroHedi tactile sensations to a first user of said first haptic feedback 
device, the second computA tajrtuding a visual display and being in communication with a 
second haptic feedback devic^roviding computer-controlled tactile sensations to a second user 



Atty. Docket No. IMM1P053 



PATENT 



6 



MAR. 8.2001 9:59AM 



ERS ION 



NO. 462 



P. 1 



of said second hapflc feedback device, said first computer and said second computer 
communicating over a n\twork, the method comprising: 



receiving first compter information at said second computer from said first computer 
over saidnetwOTk;* 

enabling an image to be developed on said visual display of said second computer; 

receiving input infoimatMalat /aid second computer from said second haptic feedback 
device in response to manipulation^said second haptic feedback device by said user; and 

causing a tactile sensation signal to be provided to said second haptic feedback device 
from said second computer, said haptic feedback tactile sensation signal being based on said first 
computer information from said first cotoputer and said input information from said second 
haptic feedback device, wherein said haptifc feedback signal causes said second haptic feedback 
device to output haptic feedback using an actuator of said second haptic feedback device. 




17. (amended) A methbd as recited in claim 16 wherein said first computer information 
includes input information fronksaid first haptic feedback device representing a position of a user 
manipulatable object of said firsfljiaptic feedback device. 

18. (amended) A method as recited in claim 17 wherein said first computer information 
includes haptic feedback information indicating a tactile sensation to be output by said second 
haptic feedback device. 




19. A method as recjted in claim 16 further comprising sending second computer 
information from said secprfcfcomputer to said first computer over said network. 

20. (amended) A method as recited in claim 19 wherein said second computer 
information includes said input information from said second haptic feedback device and haptic 
feedback information indicating a tactile sensation to be output by said first haptic feedback 
device. 

21. (amended) A mVthod as recited in claim 16 wherein said image includes displaying a 
first graphical object controlled by a user of said first haptic feedback device, and displaying a 
second graphical object contr\lled by a user of said second haptic feedba ck device. 

22. A method a^wited in claim 21 wherein said first and second graphical objects are 
paddles. 
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23. A method as recited in 
displayed in a web page. 




21 wherein said first and second graphical objects are 



.0 



24. 1 tamended) A method as recited in claim 16 wherein said first haptic feedback device 
-includes an oc^t representing, a body part to be physically contacted by a user. 

25. (amenSed) A method as recited in claim 16 wherein said second haptic feedback 
device includes a lofc&l controller that communicates with said second computer, wherein said 
local controller parses\ haptic feedback command sent by said second computer such that said 
local haptic can control said actuator in response to said haptic feedback command in a control 
loop with at least one sensokof said second haptic feedback device, 



26. (amended) M. method for allowing two users to interact physically over a computer 
network, wherein a first Vanipulandimi is physically contacted and moved by a first user in at 
least one degree of freedoimand a second manipulandum is physically contacted and moved by a 
second user in at least one degree 0 f freedom, the method comprising: 

enabling first infoimatioii to be transmitted including an indication of said movement of 
said first manipulandum. over saiil computer network to said second manipulandum physically 
contacted by said second user; 

causing a force to be applied tovsaid second manipulandum based on said indication of 
movement of said first manipulandum sdght&at said second user feels an interaction based on 
movement of said first manipulandum; 

enabling second information to be transmitted including an indication of said movement 
of said second manipulandum over said computen^etwork to said first manipulandum; and 

causing a force to be applied to said first Aanipulandum based on said indication of 
movement of said second manipulandum such that sai^first user feels an interaction based on 
movement of said second manipulandum. 

27. A method as recited in clajm^e wherein said first and second manipulandums are 
coupled to first and second compufe^respectively, that axe coupled to said computer network. 

28. A method as raited in claim 27 further comprising developing an image on a visual 
display of said first and/second computers, said image portraying a graphical environment at least 
partially respoxxsive^o said movement of said first manipulandum or said second manipulandum. 
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29. A method as recited in claim 28 wherein said graphical environment includes a first 
graphical object controlled by said first manipulandrai and a second graphical object controlled 
by said second manipulandum, and wherein whra said first and second graphical objects interact 
in said graphical object, forces are apjjHed to said first manipulandum and said second 
manipulandumr 

30. A method as recited/m claim 27 wherein at least one of said first and second 
manipulandums represents a bo^y part. 

31. A method as rented in claim 27 wherein each of said first and second information 
includes feel sensation ip$onnation indicating a type of force sensation to be output. 

Please cancel claim 32 without prejudice. 



se 



33. (amended) A method as recited in claim 27 wherein said first manipulandum and said 
second manipulandum are each included in a haptic feedback device, said haptic feedback device 
including a local controller parsing commands from one of said first and second computers. 



34. (amended) A method as recited iA.claim 33 wherein said haptic feedback devices each 
include at least one sensor for detennining la position of said manipulandum of said haptic 
feedback device, and at least one actuator for o^Jputting a force in a degree of freedom of said 
manipulandum of said haptic feedback device. 



35. (amended) A method Jrar providing haptic feedback between a first computer and a 
second computer,, the first computer in communication with a first haptic feedback device 
providing computer-controlled physical haptic feedback to a first user of said first haptic 
feedback device, the second computemncluding a visual display and in communication with a 
second haptic feedback device providing computer-controlled physical haptic feedback to a 
second user of said second haptic feedback deyiqp, the method comprising: 

sending first computer information $ said second computer from said first computer over 
a network, wherein said first computer ana^ecqpd computer are in communication with said 
network; 

causing a haptic feedback signal to be sent to said second haptic feedback device from 
said second computer, said haptic feedback signal being based on said first computer 
information, wherein said haptic feedback signal causes said second haptic feedback device to 
output forces to said second user using an actuator orgaid second haptic feedback device; 
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sending second computer infonration to said first computer from said second computer 
over said network; and 

causing a haptic feedback signal |o\be sent to said first haptic feedback device from said 
first computer, said haptic. feedback sigAaateigi based on said s^qn^computer infomiation, 
wherein said haptic feedback signal causesljaid first haptic feedback device to output forces to 
said first user using an actuator of said first haVtic feedback device. 



36. (amended) A method as recited in claim 35 wherein said first computer receives input 
information from said fust haptic feedback device in response to manipulation of said first haptic 
feedback device by said first user, and wherein said second computer receives input information 
from said second haptic Veedback device in response to manipulation of said second haptic 
feedback device by said secbnd user. 

37. (amended) A method as recited in claim 36 wherein said haptic feedback signal from 
said first and second computers is based on said input information from said first and second 
haptic feedback devices, respectively. 

38. (amended) A method as recited in claim 35 wherein said first computer information 
includes position information describing a position of a manipulandum of said first haptic 
feedback device, and whVrein said second computer information includes position information 
describing a position of a manipulandum of said second haptic feedback device. 

39. (amended) A method as recited in claim 38 wherein said first computer information 
includes haptic feedback information indicating a tactile sensation to be output by said second 
haptic feedback device, and wherein said second computer information includes haptic feedback 
information indicating a tactile sensation to be output by said second haptic feedback device. 

40. A method as recited in claim 39 wherein said ffist and second computers each display 
a graphical environment having a first graphical objecycontrolled by said first user and a second 
graphical object controlled by said second user, 

41. A method as recited in claim AS wherein said first and second computers 
communicate using a TCP/IP protocol. 

42. A method as recited in clainySS further comprising accessing a server computer with 
one of said first and second computed and downloading feel sensation information from said 
server computer, said feel sensation i^oimation to be included in said first computer information 
or said second computer information. 
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43. A method asrecited in claim 42 wherein said server computer provides a web page 
downloaded to saUfcomputer accessing said server, said web page including embedded feel 
sensation information. 



Please add the following claims: 




(new) A networked haptic feedback gaining system as recited in claim 1 wherein said 
first compter and said second computer communicate with at least one server over said network, 
wherein saiminformation received from said first computer and said information received from 
said second cojnputer are communicated via said server. 

45. (nevto A networked haptic feedback gaming system as recited in claim 1 wherein said 
image displayed in said second gaming environment includes a graphical object that can interact 
with a projectile. 

46. (new) A networked haptic feedback gaming system as recited in claim 45 wherein 
said projectile includes s^ball or puck. 

47. (new) A netw&rked haptic feedback gaming system as recited in claim 1 wherein said 
image displayed in said secbnd gaming environment includes a graphical object having a location 
based on position information received from said second interface device, said graphical object 
able to collide with a different graphical object displayed in said second gaming environment, 
said different graphical otyect paving & location based at least in part on said information 
receieved from said first comput 

48. (new) A networked hapdfe feedback gaming system as recited in claim 1 wherein said 
image displayed in said second gamingyenvironment includes a graphical object having a location 
based on position information received irom said second interface device, said graphical object 
able to collide with an obstruction displayed in said second gaming environment. 

49. (new) A networked haptic feedback gaming system as recited in claim 9, wherein said 
second computer means receives position infonnation from said first computer means over said 
network, said postion information describing \ position of a user manipulatable object of 
human/computer interface means included in said frot computer means. 

50. (new) A networked haptic feedback gamin\system as recited in claim 9, wherein said 
position information describes a position of a body part. 



51. (new) A method as recited in claim 16 wber$n said first computer information 
includes information needed to update a simulated graphicaTSQbject displayed by said second 
computer. 
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. , "\ f 52. (new) A method^ recited in claim 19 wherein said second computer information 
'^/includes information needed to^pdate a simulated graphical object provided in an environment 
running on first computer. \^ 

_53, (new) Amethod as recited in claim 16 wherein said )fet_computer^provides said first 
computer information to a server computer in comunication with said network, and wherein said 
server computer provides information based on said first computer information to said second 
computer. 

54. (new) A metHpd as recited in claim 16 wherein said first computer provides said first 
computer information to \ server computer in communication with said network, and wherein 
said server computer performs processing on said first computer information before sending said 
first computer information to\paid second computer. 

55. (new) A method asVecited in claim 16 wherein said first computer and said second 
computer receive information frotai a server computer in communication with said network. 

56. (new) A method asVecited in claim 55 wherein said information received from said 
server is feel information describing at least one tactile sensation able to be output on said first 
haptic feedback device and said second haptic feedback device, 




haptic feedback in a networked game between a first 
ote locations with respect to each other, the first 
tic feedback device providing computer-controlled 
haptic feedback device, the second computer 
device providing computer-controlled haptic 
haptic feedback device, the first computer and second 
server computer on a computer network, the method 



:>ack 



57. (new) A method for prodding 
computer and a second computer 
computer communicating with a 
haptic feedback to a first user o! 
communicating with a second hap] 
feedback to a second user of said secoi 
computer both in communication with 
comprising; 

receiving first computer infonnation\from said first computer at a server comput 
said network; 



ter over 



providing said first computer informatiOTi to said second computer, wherein said second 
computer uses said first computer information to update a game program running on said second 
computer, and wherein said second computer provides a second haptic feedback signal based at 
least in part on said first computer information to said second haptic feedback device, wherein 
said second haptic feedback device outputs tactile sedations to said second user based on said 
second haptic feedback signal; 
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computer over said network; and 



providing said second comp 
computer uses said, second computer Into) 
computer, and wherein said first comp 
part on said second computer information 
haptic feedback device outputs tactile & 
feedback signal. 
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formation from said second computer at said server 



brmation to said first computer, wherein said first 
x>n to update a game program running on said first 
Tovides a first haptic feedback sigaal based at least in 
said first haptic feedback device, wherein said first 
ions to said first user based on said first haptic 




58. (new) A\method as recited in claim 57 wherein said first computer information 
includes information \that updates a simulated graphical object in said graphical environment 
running on said second computer, and wherein said second computer information includes 
information that update^a simulated graphical object in said graphical environment running on 
said first computer. 

59. (new) A method as recited in claim 57 wherein said first computer information 
includes force information describing a tactile sensation, wherein said tactile sensation is output 
by said second haptic feedback device, 

60. (new) A method asVecited in claim 57 further comprising sending tactile sensation 
data stored on said server computer to said first computer. 

61. (new) A method as rdbited in claim 57 wherein said first computer information 
includes position data allowing said second computer to display a graphical object in said 
graphical environment running on saia second computer. 

62. (new) A method as recited in^laim 57 wherein said server computer runs a web page. 

63. (new) A method as recited in idaim 57 wherein updating said game program running 
on said first computer includes updating a legation of a displayed player graphical object based at 
least in part on said second computer information. 

64. (new) A method as recited in claiiA57 wherein said updating of said game program 
running on said first computer includes up dating \ location of a projectile. 

65. (new) A method as^recited in claim 64 wherein said projectile is a ball or a puck, 

66. (new) A method as reefed in claim 63 wherein said displayed player graphical object 
represents a sporting object 
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67. (nev^sA method as recited in claim 66 wherein said displayed player graphical object 
includes a weapon. 

68. (new) A metho&sas recited in claim 63 wherein a collision between said player 
graphical obj^ detected, and wherein said first haptic 
feedback signal is based at least in partem said detected collision. 

69. (new) A method as recited in clajin 68 wherein said different graphical object is a 
projectile. 

70. (new) A method as recited in claim 68 whereiiksaid different graphical object is an 
obstruction in said game environment 



71. (new) A method for providing haptic feedback over a computer network, a first 
computer including a haptic feedback device providing computer-controlled tactile sensations to 
a user of said haptic feedbiack device, the first computer and a second computer in 
communication with each other oyer said computer network, the method comprising: 

receiving information at skid first computer from said second computer oyer said 
network, said information including haptic feedback information; 



using said information to r< 
computer, and wherein said first compui 
least in part on said haptic feedback inf<3 
haptic feedback device outputs a tactile 
signal and correlated with said updated vi 



ly update a visual display running on said first 
^eatedly provides a haptic feedback signal based at 
m to said haptic feedback device, wherein said 
' to said user based on said haptic feedback 
play; and 



sending information from said first computer, said sent information received at said 
second computer over said network. 



r %y 7 72. (new) A method as recited in claim 71 wherein said first computer is a client 
jfemputer and said second\x»mputer is a server computer. 



73. (new) A method 
computer are client compute 



recited in claim 71 wherein said first computer and said second 



74. (new) A method aArecited in claim 71 wherein said information received from said 
second computer includes web plgge information. 
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75. (new) A metftpd as recited in claim 71 wherein said information received from said 
second computer includes^position information for a graphical object displayed by said second 
computer. 

. 76. (new) A weflyod as recited in claim 71 wherein said haptic feedback device is a first 

haptic feedback device, araiwherein said second computer includes a second haptic feedback 
device providing computer-contpqlled physical tactile sensations to a user of said second haptic 
feedback device. 



77. (new) A method as 
second computer includes visual i; 




in claim 71 wherein said information received from said 
ation depicting a body part. 



78, (new) VV method as recited in claim 71 wherein said visual display is updated by 
moving a graphical object within a graphical game environment based on position data received 
from said haptic feedback device, where a collision between said graphical object and a different 
graphical object can detected to cause said tactile sensation to be output. 



79- (new) A mkhod 
indication of a gaming eyent 
display associated with saflj 
gaming event. 



as recited in claim 71 wherein said first computer receives an 
in said information, said first computer synchronizing said visual 
gaming event with said tactile sensation that is associated with said 



80. (newmmethod as recited in claim 79 wherein said gaining event is a collision. 

81. (new) A metoSd^s recited in claim 79 wherein said gaming event is an explosion. 



82. (new) A method as reciteoi^claim 79 wherein said visual display is updated at a rate 
substantially faster than said tactile sensatic 



83. (new) A haptic feedback 
device generating tactile sensations b 
haptic feedback device comprising: 

a user manipulatable object ptr 
in at least one degree of freedom; 

an actuator operative to output 




ce coupled to a host computer, said haptic feedback 
in part on information received over a network, the 



y contacted and manipulated by a user and moveable 



sensations to said user; 



at least one sensor operative to detect a position of said user manipulatable object in said 
at least one degree of freedom, wherein tposition data describing said detected position is 
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provided to said host computer to control a first graphical object displayed by said host computer 
in a graphical environment; and' 

a local controller, separate from and communicating with said host computer, and 
coupled to said actuator and said sjal&or, said local controller receiving haptic feedback data from 
said host computer, said haptic fefeoback data coordinating a tactile sensation to be output by said 
actuator with interaction between said/first graphical object and a second graphical object 
displayed in a graphical environmeriuby said host computer, wherein said haptic feedback data 
and a state of said displayed second graphical object are derived using said information received 




by said host computer from a different computer over said network. 



(new) A haptic feedback device as recited in claim 83 wherein said information has 
been receive^by said host computer from a server machine connected to said network. 

85. (ne\^lA haptic feedback device as recited in claim 83 wherein said information has 
been received by ss&l host computer from a client machine. 



86. (new) A ha 
and said host computer < 

87. (new) A haptic 
data includes at least one cc 
control said actuator. 



feedback device as recited in claim 84 wherein said server machine 
aunicate over said network using TCP/IP protocols. 

iback device as recited in claim 83 wherein said haptic feedback 
id, and wherein said local controller parses said command to 



88. (new) A haptic feedback device as recited in claim 83 further comprising a button 
input device having a state responsive tdsmanipulation by said user, wherein said state of said 
button input device is provided to said locaNgntroller and from said local controller to said host 
computer. 

89. (new) A haptic feedback device as recite&on claim 83 wherein movement of said user 
manipulatable object is used to control a position of s^d first graphical object in said graphical 
environment. 

90. (new) A haptic feedback device as recitedNin claim 84 wherein said user 
manipulatable object is constrained to move in two planar degrees of freedom, wherein said 
actuator is a first voice coil actuator, and further comprising a secotod voice coil actuator, wherein 
said cursor is controlled by said user manipulatable object to select said displayed element on 
said web page. 
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91. (new) A Aethod of enabling a multi-player networked computer-gaming simulation 
that provides tactile sensations to multiple users> the method comprising: 

enabling the exe&xtion of said computer-gaming simulation on multiple client computers, 
each-of said client. computers being in ranunumcation wito _fte Internet, wherein each of said 
client computer simultaneously executes a local model of said computer-gaming simulation and 
visually displays said computer-gaming simulation; 

enabling at least one of said local models of said computer-gaming simulation to access 
an associated haptic feedback device connected to a particular one of said client computers 
running said local model, wMerein said associated haptic feedback device includes a user 
manipulatable object moveable fty a user, said movement tracked by sensors of said associated 
haptic feedback device, and wher&in said local model receives position data from said associated 
haptic feedback device describing said movement and sends haptic feedback data to said 
associated haptic feedback device; 

enabling a location of a fiW graphical object displayed in said computer-gaming 
simulation of said particular client computer to be updated based on said position data from said 
associated haptic feedback device; 

enabling a location of a secoidWraphical object displayed in said computer-gaming 
simulation of said particular client computer to be updated based, at least in part, on information 
received over said Internet, said infomaiaM^mcluding or at least partially based on data 
originating from a different one of said clientVomputers in communication with said Internet; 

enabling said computer-game simulation of said particular client computer to determine if 
said first graphical object displayed on said pWicular client computer has collided with said 
second graphical object and determine a tactile sapsation to be felt by said user of said particular 
computer if said collision has occurred; and 

enabling said computer-game simulation tb cause tactile data to be sent from said 
particular client computer to said associated hapub feedback device to output said tactile 
sensation. 



92. (new) A method as 
client computer also receives but 
button data describing a state of at le 



in claim 91 wherein said local model of said particular 
data from said associated haptic feedback dervice, said 
: one button on said associated haptic feedback device. 
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Of 



93. (new) A method as recited in claim 91 wherein said first graphical object is a 
representation of sporting equipment. 

94. (new) A method as recited in claim 93 wherein said second graphical object is a 
representation of a ball or puis 

95. (new) A method as recited in claim 91 wherein said first graphical object includes a 
representation of a weapc 

96. (new) A method as recited in claim 91 wherein each of said local models of said 
computer-gaming simulation of said multiple client computers displays a graphical object having 
a location influenced , by position data received from an associated interface device in 
commmunication with each cment computer. 




97- (new) A method & recited in claim 91 wherein said particular client computer 
receives an indication of a gaiMng event in said received information, said particular client 
computer synchronizing a visual\ display of said computer-gaming simulation associated with 
said gaming event with said tactile^ensation that is associated with said gaming event. 

98. (new) A method as recitdd in claim 91 wherein a sound is associated with an event 
occurring in said computer-gaming sinmlation, wherein said computer synchronizes the output of 
said sound with said tactile sensation that is associated with said event. 

99, (new) A^^thod as recited in claim 98 wherein said event is a collision in said 
computer-gaming simulat 



100. (new) A method as 
computer-gaming simulation. 



ited in claim 98 wherein said event is an explosion in said 
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